Background: Medical internship is the final year of training before independent practice for most doctors in Botswana. Internship training in Botswana faces challenges including variability in participants' level of knowledge and skill related to their completion of medical school in a variety of settings (both foreign and domestic), lack of planned curricular content, and limited time for structured educational activities. Data on trainees' opinions regarding the content and delivery of graduate medical education in settings like Botswana are limited, which makes it difficult to revise programs in a learner-centered way. Objective: To understand the perceptions and experiences of a group of medical interns in Botswana, in order to inform a large curriculum initiative. Methods: We conducted a targeted needs assessment using structured interviews at one district hospital. The interview script included demographic, quantitative, and free-response questions. Fourteen interns were asked their opinions about the content and format of structured educational activities, and provided feedback on the preferred characteristics of a new curriculum. Descriptive statistics were calculated. Findings: In the current curriculum, training workshops were the highest-scored teaching format, although most interns preferred lectures overall. Specialists were rated as the most useful teachers, and other interns and medical officers were rated as average. Interns felt they had adequate exposure to content such as HIV and tuberculosis, but inadequate exposure to areas including medical emergencies, non-communicable diseases, pain management, procedural skills, X-ray and EKG interpretation, disclosing medical information, and identifying career goals. For the new curriculum, interns preferred a structured case discussion format, and a focus on clinical reasoning and procedural skills. Conclusions: This needs assessment identified several foci for development, including a shift toward interactive sessions focused on skill development, the need to empower interns and medical officers to improve teaching skills, and the value of shifting curricular content to mirror the epidemiologic transition occurring in Botswana. Interns' input is being used to initiate a large curriculum intervention that will be piloted and scaled nationally over the next several years. Our results underscore the value of seeking the opinion of trainees, both to aid educators in building programs that serve them and in empowering them to direct their education toward their needs and goals.
Background
Ensuring the quality of medical training is an important requirement for long-term retention of doctors and the delivery of quality healthcare [1] [2] [3] [4] . While medical internship training has in some settings become an intermediate step towards higher-level qualifications, in many settings it remains a concluding step in training for most individuals before medical licensure and independent practice.
In Botswana, a middle-income country of approximately two million inhabitants in southern Africa, only a small proportion of doctors are trained as specialists and the bulk of medical care is provided by general practitioners (referred to as "medical officers") who have undergone one year of post-medical school internship training before beginning independent practice [3] . Despite gains made in the fight against HIV/AIDS, the medical system in Botswana face challenges that include a shortage of doctors, resource constraints, and widespread epidemics of HIV and tuberculosis in addition to a growing burden of non-communicable diseases [2, [5] [6] [7] [8] [9] . Internship training in Botswana targets doctors from diverse medical school backgrounds (in-country and foreign); takes place in a variety of clinical settings which differ in available resources and expertise of trainers (specialists vs. nonspecialized medical officers); and is intended, over a brief period of time, to produce doctors competent to practice independently across a wide scope of medical, pediatric, surgical, and obstetric areas. In addition, internship training in Botswana seeks to contribute to the wider national effort of promoting the retention of medical doctors [1, 3, 4] .
Botswana's revised national Medical Internship Training Programme (MIT) was launched in 2014 in an effort to increase the number and quality of doctors serving in Botswana's public health system, particularly in remote and rural areas. The MIT aims to optimize the transition of recently graduated medical doctors to their roles as fully autonomous medical practitioners. Internship training, under MIT, takes place at five district hospitals and two referral centers over one year and consists of 3-month rotations in internal medicine, pediatrics, obstetrics and gynecology, and general surgery. Following internship training, graduates are assigned to practice as medical officers in a variety of settings. Internship training is thus a critical step in the transition from supervised medical training to independent practice. To guide this transition, the Botswana Health Professions Council (BHPC) has put forth competencies expected of medical doctors and the MIT has developed an intern handbook to guide supervisors and trainees during internship.
In addition to clinical apprenticeship, BHPC emphasizes the need for structured learning activities at each training site. These activities are defined as department-and hospital-level educational sessions that offer opportunities for structured learning and continuing professional development; they are, scheduled at a regular time and place, and attendance is supported by supervisors and expected of trainees. The format and content of structured learning activities are developed separately at each training site and are thus highly variable. The lack of a formalized, longitudinal curriculum of structured learning activities likely leads to duplication of work by internship supervisors, as well as variability in training outcomes and graduates' preparedness for future clinical assignments.
To address some of these challenges, the Botswana Ministry of Health, University of Botswana Faculty of Medicine, MIT, and academic partners undertook the design of a comprehensive national curriculum of structured learning activities for MIT trainees. Here, we describe the findings of a targeted needs assessment of learners and the internship learning environment at one district hospital, conducted to inform this project.
Methods
We conducted one-on-one structured interviews with fourteen medical interns over the course of one week in October 2015. Eligible participants included all fourteen medical interns training at one district hospital (Scottish Livingstone Hospital) at the time. Participation was voluntary, and interns provided written informed consent for their participation.
Interviews included demographic, quantitative, and free-response questions regarding the format and content of the interns' educational experience. The content of the interviews and composition of the questions were determined in committee between three of the authors (MJP, NT, TB) with experience in working with medical interns in Botswana. Interviews were conducted in English by one investigator (MJP) who had experience working at the site, but was not responsible for evaluating the interns in any capacity.
Responses were recorded anonymously on paper and later input into a password-protected electronic database.
The survey section on curricular format evaluated five types of structured learning activities, as defined in Table 1 . Interns rated each activity on a 5-point Likert scale according to the degree to which the activity facilitated information retention, effective learning, and improved patient management skills. An aggregate score for each activity was calculated by averaging these three sub-scores. Interns were also asked to rank the formats in order of overall utility. Similarly, interns were asked to rank the various types of instructors in the curriculum regarding their effectiveness as teachers.
For the assessment of curriculum content, interns characterized their exposure to topics in their training as "too much," "just right," or "too little" and additionally assigned importance to each topic using a 5-point Likert scale. We predefined a threshold for significance as more than 50% of respondents identifying "too little" exposure to a topic and that topic having an average importance rating of 4 or greater. Domain scores for four domains (knowledge, skills, communication, professionalism) were calculated by averaging all topic scores within that domain. Interns were asked to select which domain should be the focus of future curriculum development.
Questions regarding curriculum development asked interns to state their ideal duration of a structured learning activity in minutes, their ideal class size, and the number of sessions they felt they should have per week. They were asked to rate four potential new educational formats on a 5-point scale, and to provide open-ended commentary on each suggested format. These formats are reviewed in Table 1 .
Interns were also asked if they preferred a symptombased or system-based curriculum, defined as focused on evaluation and management of a patient's presenting signs or symptoms versus focused on a disease-or organsystem approach to curricular content, respectively.
Data analyses involved calculation of basic descriptive statistics. All analyses were conducted using SPSS version 24.0 (IBM Corp, Armonk, New York) and GraphPad Prism version 5.0d (GraphPad Software, San Diego, California). The data were initially collected for quality improvement; analysis for research purposes received ethical approval from the Botswana Health Resources Development Council and the Beth Israel Deaconess Medical Center Committee on Clinical Investigations.
Results

Demographic characteristics of participants
All fourteen eligible interns at the targeted facility elected to participate. The demographics of respondents are described in Table 2 . Broken down, 6 of 14 (43%) were male, 9 of 14 (64%) were 20 to 25 years old, and 8 of 14 (57%) had graduated from medical school at the University of Botswana, while 6 of 14 (43%) had graduated from a medical school outside of Botswana. Five participants had completed the full internship year, and nine had completed a portion of the internship year. Table 3 displays intern preferences regarding educational sessions. Interns felt that training workshops best prepared them to manage patients, retain information, and learn effectively. This was reflected in the aggregate scores, in which training workshops scored highest, followed by intern reports, morbidity and mortality (M&M) conferences, lectures, and journal clubs. However, when asked to rank these sessions in order of overall utility, interns rated lectures the highest, followed by intern reports, training workshops, journal clubs, and M&M conferences.
Preferences in the current curriculum
Interns ranked specialists as the most useful teachers (11/14, 79%), followed by residents, other interns, and medical officers. In the skills domain, interns felt that they had adequate exposure to patient management and clinical decision-making, analyzing and interpreting scientific data (i.e, critically appraising journal articles), and management of fluid and electrolyte abnormalities. They identified deficiencies in being prepared to independently perform procedures (e.g., thoracentesis, lumbar puncture), independently interpret X-rays and ECGs, perform ultrasounds, manage medical emergencies, apply data from scientific studies to patient care, and manage insulin regimens. Interns felt that their exposure within the communication domain was adequate, with the exception of learning to disclose medical information in a sensitive manner. Within the professionalism domain, they identified recognition of individual limitations and strengths, handling medical errors, and identifying career goals as areas requiring more exposure. Overall domain scores demonstrated that interns perceived items in the skills domain as the most important, followed by the knowledge domain, professionalism domain, and communication domain.
Preferences for new curriculum development Table 5 describes preferences for curriculum development. Interns reported that they felt the ideal duration for curriculum sessions was, on average, 47 minutes; the ideal number of education sessions per week was four; and fewer than 15 participants was ideal for their learning in educational sessions. They preferred morning sessions, citing higher attentiveness and the value of allowing postcall interns, who may not be present later in the day, to participate.
The most popular new format was the structured case discussion. Interns were less interested in flipped classroom, self-education modules, or unstructured teaching sessions. Below are some representative comments offering insight into these preferences.
Regarding the flipped classroom model, representative responses included the following: "People probably won't review materials [distributed beforehand] but if you are responsible for a specific task with regard to the materials you will be more likely to do the work."
"[There is] no time to review materials outside of the hospital."
Regarding self-directed education materials, they said: "[They] would be good because of personal growth and accountability, but the risk is that there are no consequences for not doing the work."
Regarding case-based discussions, they said: "[These sessions will] help fill in gaps in management" "[These sessions will] add more to learning, and we will be able to apply what we learned."
Regarding spontaneous, unstructured sessions, they said:
"At the end of the day, you need to be prepared. This [type of session] will not lead to in-depth discussions."
The majority of interns preferred new curriculum sessions focus on skill development. Comments explaining this preference included the following: "Medical school is about knowledge, internship is about skills and should prepare you for the skills you will need as a medical officer. Professional development will happen naturally."
"Especially in the district, emphasis is on practical performance. You can have knowledge but if you can't act on it, you are useless."
Thirteen out of fourteen (93%) favored a symptom-based curriculum that focused on patients' presenting complaints. Representative comments included the following:
"Patients come with symptoms, not with 'I have a kidney problem.'" "A symptoms approach doesn't limit you -the patient can come in with a symptom that doesn't apply to a specific system."
"In medical school, you learn a disease-or system-based approach, but as an intern you develop approaches to patient presentations."
Discussion
This article reports the results of a needs assessment conducted through structured interviews with 14 medical interns at a district-level hospital in Botswana. The needs assessment was intended to inform the design and implementation of a formal national curriculum of structured learning activities that would enhance clinical education during internship training, standardize training experiences and outcomes across internship sites, and better prepare interns for independent practice. Interns' responses reveal that the existing curriculum at the targeted institution may not be adequately meeting the perceived educational needs of our trainees and identified several areas of focus for future development of graduate medical education in this setting.
Shifting content to mirror the epidemiologic transition
While interns felt that curricular content provided adequate exposure to areas that have traditionally been the focus of the healthcare system in Botswana and its regional neighbors (i.e., HIV and tuberculosis), the coverage of many of the noncommunicable diseases and their acute and chronic complications was felt to be inadequate. This is especially important as countries in the region begin to focus more resources on noncommunicable diseases and preventive care, and it suggests that efforts need to be undertaken on the part of educators to ensure that there is structured exposure to these conditions and their management. As the burden of these diseases grows, medical training programs must mirror the shift of emphasis that is already occurring in many public health systems.
Optimizing content delivery
While training workshops achieved the highest overall aggregate scores, interns ranked lectures and intern reports as the most useful formats, suggesting that both receiving information and actively presenting it are of perceived benefit. The fact that M&M sessions were the least-preferred format despite having the second-highest aggregate score warrants further investigation as concepts such as reflective practice and quality improvement are further emphasized. We postulate that this discrepancy may result from challenges in establishing a safe and nonjudgmental environment for these often-sensitive sessions. The results also suggest that focus on case-based learning may be of benefit to trainees.
Prioritization of skills training
Interns' prioritization of skills training should be taken in the context of their perceptions of increased responsibility in their transition to the medical officer role and may reflect their need to rapidly acquire the ability to practice independently in anticipation of limitations on further formal training. Interns tended to deprioritize communication skills and professional development, and several suggested that these would happen organically with practice. However, these are areas that are receiving more explicit focus in training programs throughout the world, particularly in high-income settings [10, 11] . We postulate that the deprioritization of these domains is due to the high workload during internship and the impression of the need to master the basics before focusing on effective communication or personal career development. Communication skills in medical care have been demonstrated to be of great importance [12, 13] , and further efforts to explore these domains in sub-Saharan Africa should be explored.
Building capacity through a focus on peer-and near-peer teaching
Interns considered specialists and residents (i.e., specialists-in-training) to be the most effective educational session leaders. This is particularly notable given that not all interns in similar settings have consistent access to specialist instructors. Interns rated their peers (other interns) as average teachers, suggesting that interventions aimed at improving their abilities as instructors may be beneficial. While nonspecialized medical officers were considered to be the least effective teachers, they are the individuals to which interns have the most exposure. Interventions focused on training and empowering nonspecialist medical officers as educators may be of value in building educational capacity in this setting.
Future directions
Based on these results, we have set out to develop a curricular package of structured learning activities, beginning with the field of internal medicine. This curriculum takes into account interns' preferences, including the implementation of protected time for structured educational sessions, which are scheduled four mornings per week. Furthermore, the curricular package deemphasizes traditional topic overviews in favor of case-based, clinical reasoning and skills-focused sessions that aim to deliver practical tools to allow interns to apply learned content in their day-to-day practice.
The curriculum package, which includes approximately 100 hours of content in internal medicine, is specifically designed to be implementable in a modular fashion across the variety of internship training sites in Botswana and by different levels of instructors (e.g., specialists, residents, medical officers, and interns) as per their availability at each site. It is being initially piloted at one training site and, if successful, disseminated across MIT sites in Botswana. We plan to follow a similar procedure for the development of educational packages in obstetrics and gynecology, surgery, and pediatrics. Our hope is that by empowering instructors of different training levels to deliver content that is structured, up to date, practical, and relevant to the clinical practice setting, this project will contribute to the standardization of internship training across Botswana and the graduation of independent medical practitioners with a consistent level of knowledge, skills, and clinical competence.
Limitations
This needs assessment is limited by its small sample size and participants, which is a convenience sample from one training site. Therefore, generalizations regarding the preferences of interns at other district hospitals or referral hospitals should be made with caution. While our sample was small, it was reflective of the overall population of medical interns in Botswana in terms of age and medical school background. Notes were transcribed but not audiorecorded by the interviewer, leading to the possibility of errors. The statistical analysis is meant to demonstrate trends in the data, but our sample was not robust for statistical comparisons to be made (for example, between interns who trained in-country and at foreign medical schools).
Finally, this project does not explicitly address the need to train teachers in this setting, which will be important for curriculum delivery. Despite these limitations, we believe that these findings are of value for the purposes of informing curriculum development and human resource capacity building in similar settings, as information available on graduate medical education in sub-Saharan Africa is extremely limited.
Conclusion
This study provides useful preliminary data on the preferences and perceptions of medical interns at one district-level hospital in Botswana, which may be useful to educators working in similar settings. We have used these data to initiate development of a large-scale curriculum intervention that will be piloted at one facility and scaled nationally over the course of the next several years. Our results underscore the value of seeking the opinion and input of medical trainees, both to aid educators in building programs to serve them and in empowering trainees to direct their education toward their own needs and goals.
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